SirT3 regulates diabetogenic effects caused by arsenic: An implication for mitochondrial complex II modification.
A large body of evidence indicates that accumulation of oxidative stress originated from impaired mitochondrial respiratory chain is the main cause for the development of numerous diseases including diabetes and cancer. Arsenic exposure is a potential risk factor for type 2 diabetes development which, by disrupting mitochondrial respiration and SirT3 enzyme activity, enhances reactive oxygen species (ROS) level and evokes oxidative stress. In this study the impact of arsenic exposure on the mitochondrial function and SirT3 from rat's liver were examined in the presence or absence of metformin and berberine. Serum glucose and insulin levels were assessed in rats exposed to the diabetogenic concentration of arsenic. Isolated hepatocytes and mitochondria were then further evaluated to determine any deleterious consequences. Diabetogenesis triggered by arsenic contributed to the mitochondrial ROS overproduction, impaired complex II activity, glucose homeostasis, glucose tolerance and insulin sensitivity. An increased SirT3 level indicated the compensatory mechanism to deal with this condition. Protective effect of metformin and berberine against these toxic insults were found to be associated with the mitochondrial SirT3 pathway. This pathway through the regulation of mitochondria-associated ROS production and glucose homeostasis in the liver may play a crucial role against the diabetogenic effect of arsenic.